Use of thionitrobenzoic acid to characterize the stability of nitric oxide in aqueous solutions and in porcine aortic endothelial cell suspensions.
Nitric oxide is an important vasodilator which can be biologically produced from leukocytes and endothelial cells. However, it is highly unstable, which is an obstacle to detection and quantitation. We have exploited the reactivity of nitric oxide with thiols to establish an assay based on oxidation of thionitrobenzoic acid (TNB). The oxidation of thionitrobenzoic acid and the reaction with oxygen, which was measured by employing an oxygen electrode, were examined after the addition of nitric oxide solutions. The inhibition of aggregation of human platelets after challenge with 2.5 microM adenosine diphosphate was also investigated. These studies show the following properties of nitric oxide in aqueous solutions. (i) Nitric oxide is highly reactive to oxygen. (ii) Thiols react with a labile, highly reactive nitric oxide-oxygen product. (iii) Medium with very low oxygen content increases the life span of nitric oxide in aqueous solution. We also used the nitric oxide quantitation using TNB to study the metabolism of nitric oxide by porcine aortic endothelial cells and the results show that nitric oxide added to these cells in low oxygen content solution is stable. From these studies, we conclude that deoxygenated solutions stabilize nitric oxide. An important consequence of low oxygen content at localized tissue sites may be to augment biological effects mediated by nitric oxide.